Abstract This work presents an approach for storm water erosivity index modelling in the absence of measurement in an urban area, in a sub-humid climate. In torrential storms, floods, loaded with sediments, obstruct storm water drainage. With the aim of estimating the amount of sediment that can be deposited on a stretch of road, adjacent to the study area, the erosivity index is determined from a count of 744 rain showers recorded over a period of 19 years. The Universal Soil Loss Equation (USLE) of Wischmeier and Smith is applied, where only the index of erosivity is calculated; it is based on the intensity of the rain starting the process of erosion in the basin. Functional relations are required between this factor and the explanatory variables. A power type regression model is reached, making it possible to bring a decision-making aid in absences of measurements
INTRODUCTION
Algeria, like all other Maghreb countries, has a serious problem in the estimation of erosion. It remains among the more erodible countries (Hasbaia et al. 2012) . In Algeria, the first measurement of erosion began in 1946 (Medinger 1960 , Demmak, 1982 while trying to find a relationship for quantification of solid contributions for different forms of erosion. Unfortunately they encountered a complex problem, as quantification of factors started the processes in the absence of measurement. In urban and extra-urban areas this problem is then more delicate, when we observe an important quantity of sediment deposited on the roads, heads, etc. In agricultural suburban areas where erosion in the aquifer is felt, the process is accelerated by practices factors, and it degrades soil and decreases its fertility. The city of Sidi Rached has seen these problems within sight of the agricultural nature of the area where it is established. The sediments deposited mainly come from an erosion in the aquifer, visible on site (Touaibia 2013) .
SITE DESCRIPTION
The study area extending over 500 ha belongs to the city of Sidi Rached. It is located 80 km northwest of the capital Algier, in the district of Tipaza. Geographically it overhangs the littoral and the plane of Mitidja. Ten sub-basins extend over a range of 14 km, covering a broad area which belongs to the Wadi Djer catchment, one of the most important rivers in the coastal Algerian basins (ANRH, 2005) . These sub-basins pour all their water onto the national road NR67, which is on the border (Fig. 1 ). Physiographical and hydro-morphometric characteristics are summarized in Table 1 . A digital model of the ground (MNT) is established (Fig. 2) .
HYDROLOGICAL DATA
The Sidi Rached area does not have hydrometric stations. However, two rainfall stations are taken into consideration: Sidi Rached, which has annual rainfall and maximum annual days, and Meured dam, located in the same hydro-climatic conditions, which has an important hyetograph registration.
The interannual average rainfall of the Sidi Rached station over the period 1973/1974-2010/2011 is 486 mm, the minimum and the maximum values are 266 and 755 mm, respectively, for the years 1989/1990 and 1984/1985 (Fig. 3) . 
Rainfall-runoff erosivity factor
At the raingauge of the Meured dam, 744 rain showers were recorded and stripped one by one. In order to quantify erosion in the aquifer the Universal Soil Loss Equation (USLE) of Wischmeier and Smith (1978) is applied. While only being based on the hydrological aspect of this equation, only the rainfall aggressiveness is considered and represented by index R, which is dependent on the released energy of the rain in contact with the ground and on its intensity. The index R can be quantified over a given period.
From the point of view of the management and preservation of water and soil, the other factors of the equation have to be necessarily measured, which is not the objective of this work. The zone of study consisted of a clay soil combined with the impact of the rain, and as a result the soil swells and bursts and the processes of erosion start, in particular in the barren area of the basin.
Following the problems of several Algerian areas, as for the lack of storm hyetographs, two approaches are considered which consist of searching functional relations, not only between the erosion index R and interannual rainfall P an , but also between the erosion index R and the maximum intensity I max , in order to estimate the contribution in sediment which can be engendered.
The USLE equation is based on six factors that directly influence the flow of the area and the erosion phenomenon. Only the erosion index is considered in the work: A = 1.3RKLSCP
(1)
With A: computed soil loss [t·ha -1 year -1 ]; R: rainfall-runoff erosivity factor; K: soil erodibility factor; L: slope length factor; S: slope steepness factor; C: cover management factor; P: supporting practices factor.
The erosion index R characterizes the rainfall aggressiveness, and allows estimation from the storms of the quantity of ground that can be removed from a soil, when all the parameters are not neglected. This index is obtained by adding for considered period R i values characterizing rainy episodes. Generally, the annual average erosion index is calculated from the annual rainfall. Its formulation is as follows:
with E g : global kinetic energy of rainfall (m t ha -1 ); I 30mn : homogeneous maximum intensity rainfall in 30 minute(s) (cm/h).
Data processing
The processing consisted of analysis of hyetographs for a determination of the homogeneous intensity of 30 minutes and the maximum intensity observed over 30 minutes. An example of the analysis of hyetograph reconstituted by the storm of 19/09/2001 is given in Fig. 4 , while the calculation of R is presented in Table 2 .
Neglecting the other parameters of the USLE equation (reported to R unit), the erosion index R USLE would represent the annual loss in soil, i.e. 55 (t/ha). From a hydrological point of view, the soil losses that widely exceed the annual acceptable threshold of 10 t/ha (Touaibia 2000) confirm the existence of an important erosion in topsoil, concluding that the catchment is affected (Tixeront 1960) .
The search for a functional relation between the erosion index R and annual rainfall R = f(P an ) has been effected for five regressive models: linear, logarithmic, power, exponential and parabolic models. In view of the coefficient of determination, the power model between the erosion index and the annual rainfall R = f (P an ) is retained (Fig. 5) .
The calculation of R estimated from the power model is 57 (t/ha). The evaluation of the representativeness of power model of the relation R = f(P an ), is made by considering the error committed in the estimation of the erosion index R. This error is given in equation (3).
The calculated error is 3%, is low and thus acceptable, the power model of the relation between the erosion index of rainfall R and the cumulated annual precipitation can be considered in the estimation of soil losses from the annual storms in urban and suburban areas in the absence of hydrometric data and where the erosion of topsoil is dominant. 
CONCLUSION
The main objective of this work is the quantification of topsoil erosion in the city of Sidi Rached by applying the formula of Wischmeier, mainly focusing attention on the erosion index of rainfall R. This parameter has been calculated for a set of 744 storms. The results showed that annual erosion in the basin is very important (about 55 t/ha). The study area is classified as a zone with excessive blanket erosion. A functional relationship of the power type between the erosion index R and the annual rainfall P an provides satisfactory results, justified by an error estimated as about 3%. This power model can be considered in the estimation of the soil loss from the annual rainfall in urban and suburban parts of the study area.
